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&OXVWHULQJ LVDPRQJWKHGDWDPLQLQJ WHFKQLTXHV WRJURXSWKHGDWD LQWRVXEVHWV WRUHWULHYHXVHIXO LQIRUPDWLRQIURPWKHGDWDVHW
&OXVWHULQJLQYROYHVVHOHFWLQJWKHNFOXVWHUFHQWUHVUDQGRPO\DQGJURXSLQJWKDWGDWDDURXQGWKRVHFHQWUHV*HQHWLFDOJRULWKPVDUH
KHXULVWLF DOJRULWKPV WKDW KDYH EHHQ DSSOLHG WR FOXVWHULQJ SUREOHP IRU RSWLPL]DWLRQ *HQHWLF DOJRULWKPV IROORZ WKH SURFHVV RI
QDWXUDOVHOHFWLRQDQGZRUNLQLWHUDWLYHPDQQHUJHQHUDWLQJQHZSRSXODWLRQIURPWKHROGRQH7KHLQLWLDOSRSXODWLRQLVUDQGRPO\
LQLWLDOL]HG7KHZKROH LWHUDWLYHSURFHVV LV LQIOXHQFHGE\ WKH LQLWLDO YDOXHV VHOHFWHG DW VWDUW6R WKHSURSHU VHOHFWLRQ DOVR DIIHFW
RSWLPL]DWLRQSUREOHP
,QWKLVSDSHUZHKDYHSURSRVHGDILUHIO\EDVHGJHQHWLFDOJRULWKP)$*ZKHUHWKHLQLWLDOSRSXODWLRQLVVHOHFWHGIURPDSRRO RI
SRSXODWLRQ RQ WKH EDVLV RI ILUHIO\ DOJRULWKPV )LUHIO\ DOJRULWKPV DUH DOVR ELRORJLFDOO\ LQVSLUHG DOJRULWKP DQG DUH XVHG WR
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,QWURGXFWLRQ
&OXVWHULQJLVDQXQVXSHUYLVHGOHDUQLQJWHFKQLTXHXVHGWRFODVVLI\WKHGDWD0DQ\SUREOHPVLQGLIIHUHQWDUHDVOLNHGDWD
PLQLQJ >@GDWDFRPSUHVVLRQ >@SDWWHUQ UHFRJQLWLRQ >@KDYHEHHQVROYHGXVLQJFOXVWHULQJ WHFKQLTXH&OXVWHULQJ
EDVLFDOO\LQYROYHVFKRRVLQJWKHNFOXVWHUFHQWUHVDURXQGZKLFKWKHGDWDLVFOXVWHUHG7KHFOXVWHUFHQWUHVDUHFKRVHQ
UDQGRPO\ IURP WKH GDWD VHW 6HOHFWLQJ WKH FHQWUHV FDUHIXOO\ FDQ DIIHFW RXU UHVXOW   *HQHWLF DOJRULWKPV DUH WKH
FRPSXWDWLRQDOPRGHOVWKDWDUHEDVHGRQELRORJLFDOHYROXWLRQ>@>@*HQHWLFDOJRULWKPVFRPHXQGHUWKHFDWHJRULHV
RI HYROXWLRQDU\ DOJRULWKPV DQG DUH JHQHULF SRSXODWLRQ EDVHG PHWDKHXULVWLF RSWLPL]DWLRQ DOJRULWKPV >@ *HQHWLF






*HQHWLFDOJRULWKPEDVLFDOO\ZRUNV LQ LWHUDWLYHPDQQHUDQGJHQHUDWHV WKHQHZSRSXODWLRQ IURP WKHROGSRSXODWLRQ
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 &URVVRYHU7KLVRSHUDWRU LV XVHG WRJHQHUDWH WKHQHZSRSXODWLRQZKHQ WKHSDUHQW SRSXODWLRQ LV FURVVRYHU ,Q
FURVVRYHUDUDQGRPSRLQWDORQJWKHOHQJWKRIFKURPRVRPHVLVVHOHFWHGDQGJHQHVRIRQHFKURPRVRPHDIWHUWKLV
SRLQW DUH VZDSSHG ZLWK WKH JHQHV RI DQRWKHU FKURPRVRPH 'LIIHUHQW PHWKRGV DUH XVHG IRU VHOHFWLRQ RI
FKURPRVRPHV EHIRUH DSSO\LQJ FURVVRYHU RSHUDWRU OLNH URXOHWWH ZKHHO VHOHFWLRQ UDQN VHOHFWLRQ WRXUQDPHQW
VHOHFWLRQ HWF 0DQ\ FURVVRYHU WHFKQLTXHV DUH XVHG GHSHQGLQJ RQ WKH VHOHFWLRQ RI SRLQW DORQJ WKH OHQJWK RI
FKURPRVRPHHJVLQJOHSRLQWFURVVRYHUWZRSRLQWFURVVRYHUFXWDQGVOLFHHWF>@

 0XWDWLRQ 0XWDWLRQ RSHUDWRU LV XVHG WR SURYLGH VWRFKDVWLFLW\ WR WKH VROXWLRQ DQG PDLQWDLQ JHQHWLF GLYHUVLW\
EHWZHHQ WKH WZRJHQHUDWLRQV ,QPXWDWLRQDQDUELWUDU\ELW LVFKDQJHGIURPLWV LQLWLDOVWDWH'LIIHUHQWPXWDWLRQ














ZLWKPRUH EULJKWQHVV DQG KHQFH VHDUFK VSDFH LV H[SORUHG HIILFLHQWO\<DQJ DSSOLHG WKH )$ DOJRULWKP IRU VROYLQJ
OLQHDUGHVLJQSUREOHPDQGPXOWLPRGDORSWLPL]DWLRQSUREOHP
$ILUHIO\DOJRULWKPIROORZVWKUHHEDVLFUXOHV,WFRQVLGHUVWKDWDOOILUHIOLHVDUHXQLVH[7KXVWKH\DWWUDFWHDFKRWKHU
ZLWKRXW UHJDUGLQJ WKHLU VH[  (DFK ILUHIO\ DWWUDFWV WR RWKHU ILUHIO\ ZKLFK LV SURSRUWLRQDO WR WKH EULJKWQHVV RI
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7KH LQLWLDO SRSXODWLRQ LV SDUWLWLRQHG LQWRGLIIHUHQW VHWV RU FOXVWHU DQG WKH ILUHIO\ DOJRULWKP LV XVHG WR FRPSXWH WKH







Ȗ ȕ Į 
7R FDOFXODWH WKH JOREDO EHVW SRVLWLRQ WKH DWWUDFWLYHQHVV RI RQH ILUHIO\ WRZDUG DQRWKHU LV GHILQHG XVLQJ HTXDWLRQ 
JLYHQEHORZ>@
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
   7DEOH'DWDVHWV
'DWD6HW ,QVWDQFHV $WWULEXWHV &ODVVHV
,ULV   
*ODVV   
%UHDVW&DQFHU   
:LQH   

7KH UHVXOWV RI )$* DOJRULWKPV DUH FRPSDUHG WR JHQHWLF DQG ILUHIO\ DOJRULWKP &RPSDULVRQ VWXG\ VKRZV WKDW WKH
UHVXOWVDUHYHU\VDWLVIDFWRU\











,ULV   














,ULV   
*ODVV   
%UHDVW&DQFHU   






































 .DQQDQ $ 0DJXLUH *4 6KDUPD $ 6FKRR 3 *HQHWLF $OJRULWKP %DVHG )HDWXUH 6HOHFWLRQ $OJRULWKP IRU (IIHFWLYH ,QWUXVLRQ
'HWHFWLRQLQ&ORXG1HWZRUNV'DWD0LQLQJ:RUNVKRSV,&'0:,(((WK,QWHUQDWLRQDO&RQIHUHQFHRQ YROQRSS
'HF
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 %R]RUJWDEDU%1RRULDQ)5H]DL5DG*$$*HQHWLF3URJUDPPLQJDSSURDFKWRIDFHUHFRJQLWLRQ*&&&RQIHUHQFHDQG([KLELWLRQ
*&&,(((YROQRSS)HEGRL,(((*&&









 $ $VXQFLRQ DQG ' 1HZPDQ  8&, 0DFKLQH /HDUQLQJ 5HSRVLWRU\ 6FKRRO ,QIRUP &RPSXW 6FL 8QLY &DOLIRUQLD
,UYLQH>2QOLQH@$YDLODEOHKWWSZZZLFVXFLHGX?VLPPOHDUQ^0/5`HSRVLWRU\KWPO
 9LODOWD5LFDUGR&KULVWRSKH*LUDXG&DUULHU DQG3DYHO%UD]GLO 0HWDOHDUQLQJFRQFHSWVDQG WHFKQLTXHV ,Q'DWDPLQLQJ
DQGNQRZOHGJHGLVFRYHU\KDQGERRNSS6SULQJHU86
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